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power supply signal and clock signal are supplied from the RF interface 150 to the RFID tag unit 
200 via the switch 100 and may be part of the signals transmitted via the signal connections 30 
and signal connections 50. 

Depending on the switching state or position of the switch 100, either the RFID tag reader unit 
300 is coupled to the RF interface 150 or the RFID tag unit 200 is coupled to the RF interface 
150. In the former case RFID tag reader functionality is available whereas in the latter case RFID 
tag functionality is available. 



10 The RFID tag reader device 600 and hence the RFID tag reader unit 300 is provided with an 
interface indicated by communication connections 10 to allow an application 400, which is 
operated on a portable terminal comparable to portable terminals 1 or 2, communicating with the 
RFID tag reader device 600 and in particular with the RFID tag reader unit 300, respectively. 
The interface interfacing between RFID tag reader device 600 and application is established by 

15 appropriate hardware and software interfaces that allow access of the application 400 to the 
RFID tag reader device 600. 



Referring back to near field communication standard (ECMA-340), the purposed RFID tag 
reader functionality and the RFID tag functionality as described above in view of an embodiment 
20 illustrated by functional units depicted in Fig. 2 enables to establish a further communication 
mode additional to the standardized passive and active communication mode. 

As described in detail above, the field communication standard (ECMA-340) addresses the 
operation of RFID tag reader devices and provides the active communication mode, which is 

25 used preferably in communication with one or more RFID tags. Additionally, the field 
communication standard (ECMA-340) provides the passive communication mode, which is 
intended for communication with another RFID tag reader device. Both the active and passive 
communication modes require necessarily energizing of the communicating RFID tag reader 
device via a power supply. In case of the active communication mode the necessity of a power 

30 supply is obvious since communication with one or more passive RFID tags requires energizing 
of the passive RFID tags via one or more interrogating signals of the communicating RFID tag 
reader device. 



Additionally, the active as well as passive communication modes allow operating reading 
35 functionality and writing functionality of the RFID tag reader device. That means, the RFID tag 
reader device having reading functionality is adapted to retrieve information stored in one or 
more RFID tags. The reading functionality is at least the basic functionality of a RFID tag reader 
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device. The RFID tag reader device having writing functionality is adapted to add information to 
RPID tags to be stored and/or modify information stored in RFID tags. It shall be noted that the 
adding and/or modifying of information stored in RFID tags depends on the capability of the 
RFID tags and/or authorization of the RFID tag reader device. The writing functionality is an 
enhanced functionality of a RFID tag reader device. 

The RFID tag functionality as described above in detail in view of an embodiment illustrated by 
functional units depicted in Fig. 2 may be employed to establish a new communication mode, 
which will be denoted as show communication mode. In the show communication mode the 
RFID tag functionality is switched while the RFID tag reader functionality is out of operation. 
The show communication mode is distinguished from the known communication modes therein 
that the RFID tag functionality provides the physical advantages of a passive RFID tag, which 
does not require any internal power supply. This is in clear contrast to the passive 
communication mode, which may be regarded as functionality, which simulates a RFID tag. This 
essential advantage will become more intellectual in view of the usage cases, which are 
presented below. Further, advantages addressing the implementation of the RFID tag 
functionality will become apparent in view of RFID tag reader devices according to 
embodiments of the present invention. 

The information stored in the RFID tag unit 200 that can be retrieved by a RFID tag reader 
device 600 as illustrated above is stored in an adequate storage component. The storage 
component may be a read-only storage component or a configurable storage component. In case 
of a configurable storage component a number of storage technologies are applicable and in 
particular non- volatile configurable storage technologies are of interest. 

In analogy to Fig. 1 it shall be assumed that the RFID tag reader device 600 as embodied in Fig. 
2 is attached to or embedded in a portable terminal 1 such as portable terminals 1 and 2 depicted 
in Fig. 1. Conventionally, the RFID tag reader device 600 may be provided with an interface 
such as a serial interface interfacing data exchanged between the RFID tag reader device 600 and 
the portable terminal 1 such that applications executed on the portable terminal 1 can use the 
functionality, which is provided by the RFID tag reader device 600. An application program 
interface (API) layer may support the communication between applications such as applications 
400 and 4 1 0 and the RFID tag reader device 600. 

Whereas the operation of a RFID tag reader device 600 according to the embodiment has been 
described by the means of functional units the following Fig. 3a and Fig. 3b illustrate more 
detailed embodied RFID tag reader device. 
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Fig. 3a depicts a block diagram, which illustrates an embodiment of a RFID tag reader device 
according to the present invention. 

The tag reader device 600 comprises a reader logic 310, an optional reader memory 320, a RF 
interface 150 and an antenna 160. These components establish a complete conventional tag 
reader device. With respect to the present invention, the illustrated tag reader device 600 
comprises further a matrix switch 100, a tag logic 210 and a tag memory 250. The tag reader 
device 600 is coupled to the terminal 1 via an appropriate interface such that the application | 
400 can communicate with the tag reader device 600. The illustrate tag reader device 600 
corresponds in its design to the arrangement of the functional units explained with" reference to 
Fig. 2. 

The antenna 160 and the RF interface 150 are common units used for RFID tag reader operation 
and for RFID tag operation. The matrix switch 1 10 is controlled via the switch line 110, which is 
herein supplied with switching signal by the terminal 1. Alternatively, without leaving the scope 
of the invention, the switching state of the switch 100 may by also controlled by the RFID tag 
reader device 600 itself, which may ensure a higher readability. In show communication mode, 
as defined above, the antenna 160 and the RF interface 150 are coupled via the switch 100 to the 
tag logic 210, whereas in all other communication modes the antenna 160 and the RF interface 
150 are coupled via the switch 100 to the reader logic 310. Since the RFID tag functionality 
corresponds in its externally visible physical properties to a passive RFID tag, the RF interface 
may provide additionally at least a power supply signal and a clock signal to the tag logic 210 via 
the switch 1 00 (shown) or directly unswitched (not shown). 

In show communication mode, i.e. when operating RFID tag functionality, the RF interface 150 
forms the interface between the analogue, radio frequency transmission channel from a 
requesting RFID tag reader device to the RFID tag and the tag logic 210 of the RFID tag. The 
modulated RF (HF) signal from the requesting RFID tag reader device is reconstructed in the RF 
interface 150 by demodulation to create a digital serial data stream for reprocessing in the tag 
logic. The tag logic 210 is preferably embodied as a digital logic serving as address and/or 
security logic. A clock-pulse generation circuit in the RF interface 150 generates the system 
clock for the data carrier from the carrier frequency of the RF (HF) field supplied by the 
requesting RFID tag reader device. The RF interface 150 may further incorporate a load 
modulator or backscatter modulator (or any alternative procedure, e.g. frequency divider), 
controlled by the digital data being transmitted, to return data to the requesting RFID tag reader 
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device. Moreover the RF interface 150 draws current from the antenna 160 which is rectified and 
supplied to the tag logic 2 1 0 as a regulated supply voltage. 

The tag logic 210 may support a passive read-only RFID tag implementation and a re-writeable 
5 RFID tag implementation. As soon as a passive read only RFID tag enters the interrogation zone 
of a RFID tag reader device it begins to continuously transmit information stored in the tag 
memory 250 associated with tag logic 210. In principle, the tag memory 250 illustrated as a 
separate component may be included in the tag logic 210. The stored information may comprise 
a tag identification number, which relates to the original purpose of the RFID tags. But the stored 
10 information is not limited thereto. Depending of the realization and complexity of the tag logic 
210, also sophisticated operations on stored information is possible wherein the operations can 
be mstructed by commands additionally transmitted in the interrogation zone, e.g. modulated on 
P the interrogating signal. Typically, the communication between passive read-only RFID tags and 

the RFID tag reader devices is unidirectional, with the RFID tag sending its stored information to 
1 5 the RFID tag reader device continuously. But data transmission from the RFID tag reader device 
to the RFID tag is possible. A re-writeable RFID tag implementation that can be written with 
data by the RFID tag reader device can be realized with varying memory capacities which only 
depends in the implementation of the tag memory 250. Typically write and read access to the re- 
writable RFID tag is often in blocks, which are formed by assembling a predefined number of 
20 bytes, which can then be read or written. 

The tag logic 210 may be realized in a simple implementation as a state machine. 

In active and/or passive communication modes, i.e. when operating RFID tag reader 
^ 25 functionality, the RF interface 1 50 forms a transmitter and receiver. 

The RF interface 150 should perform the following functions when operated in conjunction with 
RFID tag reader functionality. The RF interface 150 is adapted to generate radio/high (RF/HF) 
frequency transmission power serving as interrogating signal to activate RFID tags and supply 
30 RFID tags with power. Further, the RF interface 150 is adapted to modulate transmission signals 
on the earner frequency to transmit data and/or instructions to the interrogated RFID tags and to 
receive and demodulate response signals transmitted back by the interrogated RFID tags. 

The reader logic 3 1 0 may be realized as an application specific integrated circuit (ASIC) module 
a l microcontroller (uC), a microprocessor (uP) and the like. In order to allow communication with 
the terminal 1, in which the RFID tag reader device 600 is embedded or to which the RFID tag 
reader device 600 is attached, the reader logic 3 10 also provides an data communication interface 
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such as a serial interface (e.g. a RS232 interface) to perform the data exchange between the RFID 
tag reader device 600 (slave) and the external application 400 (master) executed on the terminal 



5 The reader logic 310 may also be associated with an optional reader memory 320 
Conventionally, a distinct reader memory 320 is not necessary for RFID tag reader functionality ' 
but the reader memory 320 may be used as a buffer storage for communication with the terminal' 
1 as well as with a RFID tag or another RFID tag reader device. 

0 In view of the present invention, the tag memory 250 may be configurable; i.e. information 
stored m the tag memory may be modified, added, processed and/or deleted. According to an 
embodiment of the invention, the configuration of the information stored in the configurable tag 
memory 250 may be limited to the terminal 1 and applications executed thereon. Moreover the 
access to the configurable tag memory 250 may be limited to one or more specific applications 
executed on the terminal 1 to ensure data integrity, which may be required and necessary 
respectively, depending on the kind of information stored. 

The access to the tag memory 250 to configure information stored therein may be established via 
a dedicated interface (not shown) connecting the terminal 1 and one or more applications 
respectively, executed thereon to the memory tag 250. Alternatively, the access to the tag 
memory 250 to configure information stored therein may be established (mediated) via the reader 
logic 310 and the microprocessor (uP) / microcontroller (uC), respectively, which is provided 
with an interface interfacing data communication between RFID tag reader device 600 and 
termmal 1 and one or more applications executed thereon, respectively. 

In case the configuration of the information stored in the tag memory 250 is limited toega 
specific application executed on the terminal 1 the externally visible RFID tag property 'is 
comparable to a read-only RFID tag. That means, another communicating RFID tag reader 
device recognizes the RFID tag reader device 600 as a read-only RFID tag when the 4 D tag 
device ,600 „ switched to RFID tag functionality. In particularly, the other communicating 
RFID tag reader device recognizes the RFID tag reader device 600 as a passive read-only RFID 
tagwhentheltflDtagreade^^ 

The configurable tag memory 250 may be understood as dynamic tag memory 250, which on the 
one side shows read-only properties to other communicating RFID tag reader devices, whereas 
he information stored in the tag memory 250 is modifiable under circumstances enlightened 
above. In pnncmle, the storage capacity of the tag memory 250 is not limited such L th 
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interface to the tergal 1 and the application 400 executed thereon, respectively, and which 
operates the interface and protocol framework for communicating with RFID tags (passive 
commumcation mode) and in particular, when supporting active communication mode for 
commumcating with RFID tag reader devices. An optional reader memory 320 is associated with 
the microcontroller (uC) 310 and a microprocessor (uP) 310, respectively. 

A switch / logic component 610 is interposed between RF interface 150 and reader logic 310 to 
switch between RFID tag reader functionality and RFID tag functionality as described in detail 
above. The switch / logic component 610 implement lag logic necessary for providing RFID tag 
fiincuonality. Correspondingly, the tag memory 250 is connected to the switch / logic component 

The common RF interface 150 provides signals to the switch / logic component 610, which are 
required for operation of RFID tag reader functionality and RFID tag functionality, wherein in 
■ this embodiment the switch / logic component 610 passes through signals to the microprocessor 
(MP) 310, which are required by the microprocessor (uP) 310. The passing through of the signals 
depend on the switching state of the switch / logic component 610. Alternatively, the switch / 
logic component 610 and the microprocessor (uP) 310 may be implemented in a common logic 
component (not shown), which is adapted to operate functions of the switch / logic component 
6 1 0 as well as functions of the microprocessor (uP) 310. 

As aforementioned, the switching state of the switch / logic component 610 and the switch 100 
defines the functionality of the RFID tag reader device 600, respectively. The switching state and 
therefore the switching operation is important to ensure proper operation of the RFID tag reader 
device 600 as enlightened. According to an embodiment, the switching state of the switch / logic 
component 610 and the switch 100 is controlled by a switching signal supplied thereto via the 
switch Ime 110. The switching signal is generated by the terminal 1, to which the RFID tag 
reader device 600 is connected. The coupling of the switching state by an specific application 
executed on the terminal 1 may be critical and less reliable, respectively, since in case of a 
sudden or unexpected loss of power of the terminal 1 me switching state is undefined or the 
switching state remains in its former switching state such that RFID tag functionality may not be 
switched. This situation may be unsatisfactory. 

In a more reliable embodiment of the RFID tag reader device 600 according to the present 
invention the selecting of the switching state may be semi-autonomously or autonomously 
(corresponding to a semi-autonomous operation mode and a autonomous operation mode 
respectively). Semi-autonomous operation mode means that for example in case of a sudden or 
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P r CTl0SS ,° r Wta "» K™ *S teader device 600 is out of power supply 

to RFID tag runcnonahty is selected and the switching state is correspondingly adapted thereto 
Analogous*, ffie RFID tag reader device 600 may he operahie wim RF,D .ag re^r 
toct.o^py .acaseftetenuural 1 and one or more applications executed thereon, respectively 
msteuct to se ect switch to RFID tag reader fhnctaality. So if no explicit indication to se le * 
RFID tag reader funenonality is present the RFID tag reader device 600 is operated in RFID tag 
functionality by default. y 

In autonomous operation mode the switch, i.e. the switch 100 and the switch / logic component 

T»Z eCtlV l C ° mPriSe 3 SWitCMng l08iC WbiCh auto —^y ^ects and switches between 
the RFID tag functionality and the RFID tag reader functionality. 

It shall be noted, that the RFID tag reader functionality may support passive communication 
TvrLTt T° COmmUniCation m ° de in ^r^ce with near field communication standard 
(ECMA-340) and the RFID tag functionality may support show communication functionality 
which has been defined above and described in detail. 
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In the following an overview of example usage cases shall be given in view of which the 
advantages of the present invention will become clearly apparent. 

(a) Access key 

A typical range of application of RFID tags is access control to areas of controlled / 
surveyed / limited access and the use of RFID tags for substituting conventional keys. A 
RPID tag may be used to open a door, to start a vehicle, to get access to a computer and the 
hke. Such RFID tags are for example embedded in keys of state of the art motor vehicles to 
prevent burglary or replace the key to open the door to the office. For access control a 
RFID tag reader device of an access control system retrieves information from a RFID tag 
which is conventionally a pasrive read-only RFID tag. The information is checked by the' 
access control system to decide whether access is to be granted or not. 

In case a RFID tag reader device which supports passive communication mode such as 
enlighten above is used for such an application the requirement of power supply for 
operating the RFID tag reader device in passive communication mode is a !eriou 
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